DOCUHENT RESUME

ED 137 094 SE 022 257

AUTHOR Flexer, Barbara K.; Hrlght, Robert J. )

TITLE Interrelationship of Age and Sex in Achievement in an
Accelerated Elghth Grade Algebra Course.

PUB DATE [76]

NOTE 17p.

EDRS PRICE MP-$0.83 HC-$1.67 Plus Postage.

DESCRIPTORS Ability; Accelerated Programs; *Achievement; *Age

Differences; *Algebra; Educational Research;

Mathematics Education; Secondary Education;

*Secondary School Mathematics; *Sex Differences
IDENTIFIERS Research Reports

ABSTRACT

Eighty-one bright eighth-grade students were selected
for an accelerated priogram in algebra. Students were classified by
sex and by chronological age; the three age cohorts were 143-156
months, 157-159 months, and 160-165 months old. Success in the
course, as measured by course grade, was considered in relation to
age and sex; IQ score was used as a covariate. A 3x2 analysis of
covariance was performed; the main effect for age and the interaction
of age and sex were found to be significant at the .05 level. The
Newman-Keuls multiple comparison test revealed significant
differences iu achievement of the youngest group of boys and the
other two male cohorts. The oldest group of boys achieved
significantly more than the youngest groups of either sex. (SD)
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ABSTRACT

In this study of the success of bright eighth grade students
in an "accelerated" mathematics program, maturaéion (as measured by
chronological age) and sex were found to be significantly related to
achievement. In these analyses, ability was used as a covariate.
Multiple comparison tests of the interaction indicated that the effect
of age was most pronounced for boys, with the oldest male cohort
group achieving sigﬂificantly more than the younger groups of either
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-------- Interrelationship of Age and Sex in Achievement

in an Accelerated Eighth Grade Algebra Course

It is current practice for students of outstanding ability and excep-
tional past achievément in mathematics to be given the opportunity to study
Algebra I in eighth grade as the first course cf an accelerated high school
mathematics program. Despite academic indications to the contrary, some
students in this category do not succeed.

A number of recent studies have been reported that have attempted to
predict success in high school.algebra (Barnes, & Asher, 1962; Mogull, &
Rosengarten, 1972; Rothenberger, . 1967). .Generally these studies have found
previous grades in mathematics the best single predictor, yielding corréla—
tional coefficients between .60 and .70. For the most part these studies
have been confined to algebra courses which were taught after the eighth
grade, and have included students from a wide range of ability 1eveis. Thus,
very little is known of those factors which may be related to achievement
among the talented group of younger students who are enrolled in "advanced"
or "high school equivalent'' algebra courses in the seventh and eiéhth grades.,

One factor which ma& be related to algebra achievement among these
children is age. The literature concerning the effect of age on achievement
has generally been confined to studies of elementary school children.

Carter (1956), and Dickinson and Larson (1963) conducted studies
which found that younger children were not able tc achieve as well as the
older ones of equivalent ability. 1In a comprehensive review of literature
related to the age question, Halliwell (1966) indicated that achievement of

early entrants was approximately seven months ®ehind pupils of similar in-
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Achievement in Algebra 2
telligence wﬁo were one year older. Yet the results reported by.Braga (1969)
were not in agreement with these previous studies. In this study Braga found
no significantJdifferences in academic achievement between early-admit, mental-.
ly advanced children and their claégm;tes at the third, fifth, and seﬁenth
grade levels,

The question of a possible effect of chronological age amoﬁg students
in the advanced seventh' and eighth grade algebra classes is made all the more
complex by the observation that these students are frequently among the young-
est members of their grade level. Thi§ is brought about primarily by the
early admission policies of many school systems., 1t is possible for the
typical eighth grade advanced algebra class to have students who cover a 24
month span of chronological ages.

The relationship between cognitive maturation and the ability to cope-
logically with problem solving situations such as those encountered in the
study of algebra has been well established. Possibly the most influential
model for understanding this relationship hgs been proposed by Piaget
(Inhelder, & Piaget, 1958). Piaget has postuléted that by about the age of

. eleven or twelve years a child has reached the point in the ontogenetic
development of his reasoning capacity where for the first time he becomes
capable of hypothetical and deductive logic. This stage in cognitive growth .
has been termed the stage of formal operational thinking (Flavel, 1963).

The achievement of formal reasoning at an adult level is not complete until
later during high school years. The development of this reasoning ability
is linked to normal maturation; and, this development process has been shown

to be resistant to acceleration by direct instruction (Piaget, 1970).




Achievement in Algebra 3
This cognitive Fheory does not provide any rationale for accelerating a child
if such a program would require mental operations not compatible with his
level of development (Sigel, 1969).

Another potential factor which may be related to success in an advanced
algebra program for bright junior high school children is sex. Research on
the effect of sex on achievement in mathematics indicates that eighth grade
is a period of transition. Up to about age 13, differences between sexes
in mathematics achievement have been found to be negligible (Hilten, &
Berglund, 1974; Maccoby, & Jacklin, 1974; Parsléy, Powell, O'Connor, &
Deutsch, 1963). Maccoby and Jacklin (1974) noted that by about 12 to 13
years of age, boys' skills in mathematics begin to increase faster than the
skills of girls. In a follow-up study, Parsley, Powell, & O'Connor (1964)
found that brighter boys achieve at higher levels than girls of the same
intelligence level. In one study (Lavach, & Lanier, 1975) this effect was
linked with a motive on the part of high-achieving girls to avoid success.

Thus the eighth grade, with children between 12 and 14 years of age,
can be considered as being a critical point in the development of those
skills and capacities related to success in advanced mathematics courses.

It is a time when both the cognitive matﬁration is reaching a new level,
and also when sex related differences in achievement first emerge.

This study was initiated to investigate the possible relationship of

chronological age and sex as factors in achievement in an accelerated algebra

program.
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Method

The subjeéts used in this study included all of theﬁﬁfpﬂeﬁts (41 boys
and 40 girls) enrolled in all of tﬁi advanced eighth grade Algebra I sections
in a suburban junior high school during the school years of 1973 through 1975.
The students had been placed in this accelerated program on the recommendation
of their seventh grade mathematics teachers, The IQ range of the.subjects was
111 to 147; and, at the beginping of eighth grade their agés ranged from 143
to 165 months, '

Subjects were divided for the purpose of this analysis into one of
three age cohort groups. These age cohort groups were established in such
a wayias to be approximately equal in number. The youngeét group (N=26)
consisted of those students who were less tﬁan‘156 months old at the beginning
of eighth grade. Ages in the second group (N=30) ranged from 156 to 159 '
months. The oldest group were those eighth grade students who were older
than 159 months (N=25).

Group intelligence test data was collected for all subjects of this
study as a part of the regular standardized testing program during the first
semester of‘seventh grade. Achievement in eighth grade algebra was determined
as the letter grade for that course after the first semester., As omue teacher
was involved in teaching the several sections of this course, it was assumed
that a consistent achievement standard was emploYed. For the purpbse of

analysis, conrse grades were converted into the usual four point scale (A=4,

B=3, C=2, D=1, F=0).
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Results
The means and standard deviations of the four variables: age, IQ,
seventh grade mathematics grade, and eighth grade algebra grade, are pre-

sented by sex in Table 1. The extremely high ability level of the sample

.

Insert Table 1 about here

is reflected by a combined mean IQ in excess of 130. An examination of this

Table indicates minimal age differences between the sexes.

Table 2 presents the matrix of correlations among the various variables.

Insert Table .2 about here

Age, IQ, and achievement in seventh grade mathematics were all found to be
highly correlated with algebra achieQement. A significant positive correla-
tion is aléo evident in the relationship between IQ and seventh grade achieve-
ment. A significant negative relationship was noted between age and IQ.

The hypothesized relationships of age and sex of algebra achievement
were tested by a 3 X 2 (age by sex) analysis of covariance with IQ as the

covariate. Table 3 presents a summary of this analysis. The main effect

Insert Table 3 about here

for age was found to be significant (F = 3.76, df = 2,75, p<€ .05), as well as
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. Achievement in Algebra 6
the interaction of age and sex (F = 3.48, df = 2,75, p<.05)., The interaction

of sex and age factors is graphically presented in Figure 1. The Newman Keuls

Insert Figure 1 about here

multiple comparison test was used to analyze the significant interaction effect.
By this procedure, no significant differences were moted in achievement among
the three age groups of girls. Table 4 presents the results of this multiple

comparison test for the three age groups of boys. Significant differences

Inzert Table 4 about here

were found between the youngest group of boys and both of the other two groups.
Simple main effects analysis indicated significant differences between boys
and girls among both the oldest.age group (F = 4.05, df = 1,74, p<.05).

Differences were not significant for the other two groups.

e Discussion

The importance of maturation in the achievement of boys in this
accelerated mathematics program can bé seen by the monotonic relationship
between achievement and age. Also, the present data support the liter;ture
which suggests that at about the age of 13 mathematics achievement of boys
surpasses that of girls.

Generally, academic variables afe the most important predictors used

by school counselors and administrators in making placement decisions. Yet,
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Achievement in Algebra 7
these variables may have minimum valué when attempting to predict the success
of the most advanced students. This lowér efficiency of prediction is a
function of the restricted variance on these predictor variables, with this
type of sample.

This study has demonstrated that‘age may be one important factor to
be considered when making these placement decisions. The effect of cognitive
maturation is most critical in quantitative subjects such as mathematics.

This ability can develop independently of the child's IQ. While bright students
can eﬁploy various learning strategies in many subject areas, the hypothetical
logic used in algebra requires an advanced type of cognitive organization. The
typical academic indices do not measure this development.

One possible consequence of a poor placement decision is the "turning
off" of a student toward mathematics. When this occurs to one of our bright-
est'students, this loss is especially tragic.

There is a further implication fo* parents. Serious reflection needs
to accompany decisions to push a child beyond the capabilities of his &evelop-
mental maturity. This is especially true in the case of boys already_young

for their grade placement. Too often the status element of acceleration may

be the most important consideration for parents.
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Means.and Standard Deviations of Age, IQ, Math Grade,

Table 1

MAT Math Score, and Algebra Grade by Sex Groups

Boys (N = 41) Girls (N = 40) Combined
Variable M SD M SD M SD
Age 157.46  4.26 157.38  3.71 157.42 4.06
1Q 132.07  8.46 127.98  7.47 130.05 8.30
Math Grade 3.61 .49 3.38 .53 3.49 .52
Algebra Grade 2.83 .82 2,65 .72 2.7 .79

11

a4



Table 2

Intercorrelations among Variables

£,

IQ Math Algebra
Age -.366%% 071 .187%
1Q ' «297%% «364%%%
Math Grade : 4 63% %k

*p <K .05
**p< 01

*kpL ,001
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Table 3

Analysis of Covariance of Algebra Grades
for 2 Sex X 3 Age Groups, Using IQ as Covariate

Source SS . df MS F
Sex (8) .003 1 .003 .006
Age (A) 3.656 2 1.828 3.763%
SXA 3.384 2 1.692 3.483%
Withic 35.941 74 .486

*p £ .05
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Figure 1. Effect of Age and Sex on Achievement in Algebra
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Table 4

Results of Newman Keuls Test of Comparison
for Algebra Means for Three Age Groups among Boys

Low Middle High r Critical
value
Means 2,21 2.78 3.28
Low ST* 1.07% 3 .65
Middle .50 2 54

* significant at the .05

level

s
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